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WHAT IS CLAIMED IS: 

1 . A method for obtaining a variant having one or more desired protein properties 
comprising: selecting amino acid sites in a protein for mutation; performing 
mutagenesis at the selected mutation sites to create a library; screening the library for 
5 variants having one or more desired protein properties; grading the mutation sites of 

the variants for the one or more desired protein properties; selecting one or more 
variants having a desirable grade as a template for, with feedback from the grading, 
creating and screening additional libraries, whereby the method utilizes cooperative 
mutations to obtained a variant having at least two mutations. 
1 0 2. The method of claim 1 wherein said mutagenesis is performed by site-saturation 

mutagenesis and wherein selecting amino acid sites is performed by utilizing protein 
structural considerations. 

3. The method of claim 2 wherein creating and screening additional libraries is 

;M= performed by repeating site-saturation mutagenesis at mutation sites having desirable 

J;: 1 5 grades and performing site-saturation mutagenesis at new sites on new libraries. 

4. The method of claim 3 wherein performing site-saturation at new sites is performed by 
selecting sites located near mutation sites having desirable grades. 

I'll 

- 5. The method of claim 2 wherein the protein structural considerations are binding site 

'y location, three-dimensional structure, amino acid sequence, nature of chemical 

;U 20 reaction, or nature of chemical binding. 

yi 6. The method of claim 1 wherein the protein property is an enzyme property. 

= 7. The method of claim 6 wherein the enzyme property is one or more of catalysis, 

binding, or stability. 

IIP 8. The method of claim 1 wherein the screening for one or more variants is performed by 

25 selecting and conducting appropriate assays for the one or more protein properties of 



9. The method of claim 1 wherein grading is performed by identifying trends. 

10. The method of claim 9 wherein identifying trends is performed by plotting a spatial 
distribution of graded sites on a three-dimensional rendition of the protein. 

1 1 . The method of claim 9 wherein identifying trends is performed by plotting amino acid 
mutation identities. 

12. The method of claim 9 wherein identifying trends is performed by plotting a 
distribution of graded mutation sites. 

1 3 . The method of claim 2 wherein creating and screening additional libraries is 
performed by screening the additional libraries for the desired protein properties and 
repeating site-saturation mutagenesis until a desired protein property goal is attained. 
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14. A method for obtaining a variant enzyme having one or more desired properties 
comprising: selecting amino acid sites utilizing a three-dimensional rendition of the 
enzyme; performing site-saturation mutagenesis at the selected mutation sites to create 
a library; screening the library for variants having one or more desired properties; 
grading the mutation sites of the variants for the one or more desired properties; 
selecting one or more variants having a desirable grade as a template; using the 
template and feedback to repeat site-saturation mutagenesis at mutation sites having 
desirable grades and to perform site-saturation mutagenesis on new libraries at new 
sites. 

1 5. The method of claim 14 wherein the one or more desired properties are substrate 
activity, thermostability , stability relative to reaction environment, ionic strength 
range of stability, pressure stability, or pH range of stability. 

16. The method of claim 14 wherein the one or more desired properties is substrate 
activity and thermostability. 

17. The method of claim 14 wherein the enzyme is cutinase. 

18. A process for the production of a cutinase variant with hydrolytic activity on 
polyester, the cutinase from Pseudomonas species, the process comprising: utilizing a 
three-dimensional model to select for mutation amino acid sites likely to demonstrate 
hydrolytic activity; performing site-saturation mutagenensis at the selected mutation 
sites on a library; screening the library for variants using assays to detect polyesterase 
activity and thermostability; grading the mutated sites as beneficial, neutral or 
detrimental for both polyesterase activity and thermostability; selecting a variant 
having at least one beneficial grade; creating new and repeat libraries using the 
selected variant and feedback from the grading. 
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